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PCMONTS 06c*AH0A KOHONHU M CSCT yaWHM*- 
KM* yCTO**ftOCTM fWtCTOpeA A0»CT»HO CMW- 
HftOWMX yCHUMA npM A«np«ccM«x. 
npeawumoupx 8-9 MHt. A™ two noaie 
ycTAHOmi • Mtcre Ae*exra nepaoro npoAOflk- 

MO rO^pMpOBAHHOCO rW«CTWp* yCTlKJMM**- 

X)T OTOpoft. npNH6M napMMOTp •Toporo 
fuiacmp* ftuOMpaoT mihudmm napMMCTpa 
ntpaoro nnacrop*. a nepttMOTp nepaoro on- 

6Mpa«T M6MWUIMM ttapMMOTp» 06dAHC# tO~ 

aohhu. Aamhy rroporo yCTa*aa/i*aaeMoro 
rmaCTupa ay OMpaxn 6on btucA a*«hu nepaoro 
H a aaiUMMMy. Boawuiyio paOosaro xoa* rwA* 
paa w tac K QA AOP«MpyiomaA ronoaxM. RapeA 
ycraMoaxoA rroporo ruiacTvpx oa*m m* aro 
Topuoa CMtmaiOT orwooaanvHOTopua nepao- 
ro m temMMHy paSonero xoju rMApaavmse- 
ckoA Aopmpytotueft ro/ioax* a KanpaaiMMM*. 
nponraononoMNOM ManpaajieHmo pa6owo 
xoa* AOPH«pyioiueft nwoaxM. 



H^oOpereMMe oimocmtc* x paMOHiy hc- 
ruiyarauHOHHwx. MafMcmenwtyx * APYna 
ckmxcmm. 6o*eo who « aoceraHOOiMMMio rap- 
MCTMHHOCW 06CJAHWX XOrtOHH Mara/uur*cx*- 
mm n JUcmpxMM. 

Uxxuo MJo6poTtMMm aiiiMTCi noautut- 
mmo *t*exT*a*ocrw pomomto o6caA*oA xo- 
aomhu aa cw yaanwaMMa ycroAHwaocm 
n/iacTwpe* AoAcTamo CMMMaeupx ycwiwA 
npn AenpeccMxx. npaawuiaxwuMX 8-9 Mil* 

CnocoB ocymecTanxcTca ciWAyioutHM ©o- 



B cxaaxcMMy cnycxaioT nepaw A npw »>- 

MO fO^pMPOMMMMil n/iaCTWpk fM5pMM€TpOK 

Sojimuhm napMM6Tpa o6caAMoA iojwwhw, ao- 
craaaxiOT ero x Mtcty Ae*€xra o6c*ahoA «>- 



mmmu m ycraHaaiiMaaxrr ■ jtom Mecrt npMxca* 
TMaM nwaanMHecEO* AopniipyxHueft rwo- 
bkm. 3mn x Mtciy AC*exr» cnycxxxrr rropoa 
npOA0*t*o ro^pMpoaaMKwA iwacrup^ nepM- 

MOTpOM. MOMliUtMM llOpMMATpa HCpaOTO yCT»- 

HaamiaMMoro fwacmpa. m aamkoa. 6oiibweA 
AAmmu nepooro ycTSMa xam lae^oro nAacrwpx. 
Ha acmwMMy. Oonviuyio pa6oscro xOAa w 
paammexoft AOpHMpyxHue* coaoixm. OcpcA 
ycranoaxoA aroporo macTMpa oa^h ms ero 
TopuoacwamaxrroTHOCMTe/UHOTopm nepao* 
ro twMcmpn na a4AMMMHy pa6osaro xoAa rMAr 
pxxjiM«iacxoA AopMMpyxiMieA ronoxxM a 
ManpawiaMMM, npoTMaonoAOXHOM Hanpaajia- 
hmio pa6onero xoai rMAP»w*wccto« Aop**- 
pyiOtiUft ro/ioiKM, a satCM npOMsaoAar ycra- 
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MOiry aroporo riAecTypa •Mtxnccr c napawM Tskmm oGpajOM. k HepaaeHCTay n i > 

m no/iHUM napAKpwTMtM nepioro nATpyCu no > rW« > fh ynecTMu oieayiotUHe AQnoAMe- 
! aceA ero aakma. hma: 

! ni-iW + 6;rh-rw-12 ±(2-5). 

OnuT c»HAOTCiiwcT»ytT f hto npn pewoMTa 5 fl/mxy napaoro nnacrup* awonpaiOT ti«. 
coaohh 140. 146, 168m 178«Mnpwnoity«H*w w6u ntpeipwTw Ae^cct c aoctawhwm ne- 

TOHHOa MH^OPMAUMM O JpACTtMIMbMM MA- PAXAACTOM ABApx M BHHj(+ 1.5~2 ,5m). BWMHH- 

Pmmbtpa iHyrptMMtil noMpxHOcni koaohku My oapaxaacta caaayat iu6Mp«Tfc * yu- 

(nOKSMHMJI M3M*p«T*JUi nAPMMATPA. MJMApA* HHHUX npAABAaX. yMflHKMMI HAM yMAHMUB A 

hma npM ctiyCM xpyO a CAAAxcMMy am akciia- 10 an> B uimcmmoctm ot cTcneHM aoctobapho- 

pMMAHT ») OOTKMAAWHUM aiABOTCJi HAW B 1 CTM MH+OpMaUMM O pAAMAPO M MACTA 

mm no AHSMorpy mam 3 mm no nepMM0Tpy.ro Aamha rroporo n*acrwp* npew •cero aoa- 
KnrHW^3. B atom CAycae ocaboa yew- jcha coo raoTCTa oaan c saaacom amka ac- 
iiMa m aaaaahma a mmamhapo AOpna npM ycTA- 4a«thoA h*ctm koaohhw m nap#«puaarw coot- 
hobka rwAcrwp* kaxqa*tca a peicoMtHAyeMWK 15 aeroayiouaiA ysACTo* napaoro nAAcrwpa. 
npeAeAW, AOCTMTaoTca kaaaxhaa repMcnw Cwn, hto nepauA haactwp* ycTBMOt- 

hoctk jMwaTpo6yeMOMMecre*o6ecne«i«MoaaA»H- 

Mot napaKpwTM aa+akta c iMjpexAOCTOM no 

npM Hcnoii waobahmm npoMiAOACTBAHKcA awha. npn auCope pajMepoa M CXCMU yen- 
MM^opMauMM o TOitutMMo ctahxm Tpy&u a mm- 20 hobkh BToporo futacTwpa bojmoxmw c/icayio- 
tapaaao peMOHTa pexoMAHAyATCA npMMK*arw uiha bapmamtw. TexMononu ycTAHOBKM ruiac- 
IlrfWft+6. rupa axiiiOHaaT tpm arana: pacuiMpeHMe ha- 

Boauumhctbo TpyO cofnacno mhotommc- hbamwo ytacrica Ana aauenaeMMK nuacrwpa 
aahhwm abmapam mmajot AeMCTBMTMWMwe c oOcaahoA koaohhoA it/tam ATBfMaaHM* a*- 
bhbiuhmA m oco6ahko aNyrpOMMMH amamatpw 25 pHMpyaxueA roAoaKM noA aaaaahmcm rnapo- 

npMOAHAMTCAfcHO HA 1 MM OOAfcUMI HOMMMAAfc* AftMttpATOM MA BAAMMMMy «F0 WW - 1 ,5 M HpH 

MUX AMAHAHMA. *TO MBXQAMTCA B RpCSAAAAX M B yAtpXAHMM flAACTWpA OT OCABOTO CMAIUAMMB 

COOTAAJTCTAMM C AOnyCAAMM TO l~OCTy. KpOMA ynOpOM yCTpOHCTBA; pACUIMpeHMA OCMOBMOro 

TOfO, PAOora € 4>AKTMHACKMM HATArOM B npCAA* y^ACTKA nAACTWpA npOTArMAAHMAM A0PMMpya> 

AAX ♦6 MM anOAMO npMAMAAMA M MA B4I3MBACT 30 U(AM tOAOAAM (o5wMMO OAS AABABNMa) TAAABOH 

npeauuiAHMA AOnycTMMUX HArpysox. cmctamom* naacrupk npn atom paarpyauaTCA 

JlOCAA yCTAHOBAM MpAOTO nAACTWpA OT OCAAOrO BOAAAACTBMa fOAOAKM HApCA MA* 
BMyTpAMHMft AHAMATp 6m M nApMMATp dm CO- MBAMHlA pACUiMpeHHUA ysACTO* NA KOAOMMy: 
OTBATCTBAMHO COCTAAAJMOT AAnpACCOBKA paCUJMpCMHOrO nAACTWpA MHO- 

dam - d«iuc -2d- d»t - 6: 35 Wparw wm npoaoAOM ao pHMpyiouieA ronoaxM 

n Ml -x(d^ - 2 <JH1»ui - 18. noA AiwemieM, 

c^mtMm «m eMflMmi o av.« M n_i la*- OnacHOCTw CMemeHMB n/iacTwpa no kq- 

.^^J™™ ™ AOMMA B03NM«AAT MB BTODOM Stane yCTAHOBJtM 
KB OIUIPAIOTCA HA npOMABOACTA^tfyjO ^ ^ MCAOCTaTONMOfO WW**** MANAAkHO" 

^^nipT/pw^A 40 f0 rNXTM. -anpMMAp npn 

AAOAM0TQ napAKpWTMA ^l^^jJ^T 3MANMTAAWHOM H ACOOTB ATC TWH MBTArOB. FlpM 



BW6MpaaOT AABMAAAAMTMMM AHAMATp BMAIIIMCa 
nOAApXHOCTM d2 M nApMMATp f*l ATOpOfO IMA* 



MBAOCtatOHHOM MAM OU'NOaTAAbMOM HATAfB 
MBMAAMtWA yMBCTOA nOCAA pACUl M pA NMB MO- 



C ™^* . A _ . m^t^A a. MT 6WTV HAAOCTATOMHO ftDMXAT * AOAOMMC. 



d3 - d w ♦ 2 - <W« -6*2- <W« - 4; 



45 HpM OOAkUIOM M36WTOHHOM MATBrA fMApOADM- 



rh - n^i ♦ 6*-n»M^ - 18 - 6 - fW« - 12. KpJT npM soaahhom aabaammm moacat ■rnKyrk 

Taxmm oftpaaoM, npM awOopa nepaoro m roAoavy a naacrwpv ha HC3M*NMTcnwMyc 

aroporo ruiACTupeA pAnOMAHAyercA mpmmm- «tam caoero xoai. 

uaT> ni - rw 6 m nj • fW« - 12 (now d - 3). BtopoA rviacTwpw awnoAHAATca c nepw- 

B jmahakmh Fh MOiyr 6wr* akbcahw aop- 50 matpom cornacMO pakomahaaiimm. aammb npM- 

petcTMaw no peayAtTATAM ycTAMOAAM nepaoro HMMaerca a cooTaeTcraMM c aammoA napaoro 

nAACTWpA. Ecam ycMAMA ha AOpMMpywuuA ro- nAACTWpA mi ioc 1,5-2.0 m. HpM cnycite mmx- 

AOAKA npn ero pacuimpahmm oaaxatca jmimw- H mA kohau pacnoAaraioT ha 15-2,0 m hmjaa 

TCAkHO hhka HopMaAfcHoro (14-18 t) ~ noMj- Topua nepaoro nABCTwpA, Aaaaa - paCuiMpe- 

hak toto. <rrc aaActahtaa^moa n M .i Ooamiib. 55 NMa HAHAAWHoro ysacrxA c paarpyaAOA aepx- 

nj CAAAYAT AWOpATk yBAAHHAHMWM HA 2~5 MM ^ T0p U a nAACTWpA A yTOp AOPHA. AATAM 

copaAMepHO cteneMM yMeHvuiAMMA aaActbm* npoTarMaaHMe AopMMpyioiueA toaobicm 6as 

TCAWHOA OCeaoA CMAU. ACAM yCMAMC OOKCTCI AiBABHMB «* pACUIMpA MM A OCHOBMOA MBCTM M 

BWUM) H0PMW« Pi CAAAYAT yKAHkUIMTfc COOT* SAnpACCOBKA nAACTWpa A HACAOAbKO npOXO- 

BATCTByiOmMM 06OAAOM. 
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AO* AOpMMpyioaift* roAOSKM nOA aw*""*** 
120-150 xt/cm* 

T*kmm oQpmom aoctwwc* rap*MTMpo- 
•ihhoa pacumptMM HaH^iwHOfO yucrxA ma 

nOAMVft KOA flW>OAOMKp«TJ. TM UK MP*" 

motp AToporo iuiactmpx MAynxcTXA mmkatop- 
ua neptoro h» 12 mm mhuui nepMKttpa 
o6ctAN0A koaomhu fWi m pKumpeHXA npo- 

MCXOAKT fipM OOflMUOM 0fTpHtV»T«ilkHOM M»T«- 

r« (no cyu^tCTBy ■ OesonopHOM pexMMt). npM 
nocteAyiotUMM nponirMMHNH AOPMKpyxU** 

fOilOBKM DA3 A»tAtHMA ftAACTWp* AA«0 YAAp- 

xMtaeTcm sa enei sauaiiaimma hahaavmoco 
ynacm • koaomma. imOo cmauuatcxxxapx AO 
ynopa pacuiMptMMUM ynacncoM ■ iop«q ntp- 
pioro nnacrwp*. Ymp oOaoionam ioawhwO, 
t»x kuk nepNMTp pACumpAMMOro yHicni 
iropora n A»cm p» hj 6 mm (no WttMttpy ma 2 
mm) npowuifttT tHyrpcMMttio notApxMocn. 

P JCUIHpeMMe 0CM01MOA MACTM VTOpOTO 

rvucTvp* ha K6ft e* Amwe npOMJtowrc* 

AOpHMpy«>U4AA rOHOtKOA 6*J A*U*HMA, T.A. c 
MMNMMMWfUM OCAAVM VOW ACM, «CTO TAOXA 

hcxaxwat cJiynaftHOCTV, flAAcnipfc rtpAMm- 

pOMHOTCMetUOMAfl HO XOA0MMA MA M AWHW y, 

npABUiuAtttify* cnAUMAAkMO npAAycMOTpeH* 

HOC CMftlUAHM*. ICtW WHO PAJMAUJ1ATCA ■ 



COOTAATCTAyVUiftM MACT6. nOHMOCTkXJ ACpe* 

KPWB A*+**T KXAOHHM. 

O 0 P M y A A NAOOpATAHMA 
CnOCOO pAMOHTA OfeAAHOA K0A0MNW, 

5 iMOHAWHft cnycK k MAcry Ae*«KTA o6c«a- 

HOA KOAOHHW A»YX npOAOIIWHO rOtpMDOtftH- 
MUX RAACTUpAfl M MX flOCAAAOlATAAfcMyX* 
yCTftHOHy AHAXAACT M npwMTHA « OOCAAKOft 
XOAOMHA rHApMAMNACXOa AOpttM pyXXUOR fO- 

10 AQAAQft, OTAHHAOmMACN IBM, HTO, C 
tlAAtO nOMOMHMA 9++*XTMBH0Cni pAMOHTA 
OOCAAHOA XOAOMMM SA CWyWIIWHWI yCTOtt- 
HMtOCTM nAACTWpea AeACTSHIO CMMHA«mMX 
yCMAK* npM J»fipACCMAX. npAAwmiioiUMx 8- 

15 9 MflA» IIApMMATp fMJpBOTO yCTAHAAAMAAAMOrO 
ttAaCWpn AftlOMp«K)T OOHWUA nApMMATpi p*- 
MOHTMpyAMOA OOCAAHOA KOAOMHU, flApMMATp 
AfOPOfO yCTAHAMMAACMOrO nflACTypX 1w6m- 
PAIOT MAHU0HM nApMMATpA ncpiOCO yCTXMAA- 

20 AMAAAMoro nxxcTwpji, a AAMMy AToporo 

yCTAMAAAMSMMOfO nAACTWpA ■uSMptOT 
6OAMU6A AHMMA nepAOfO HA XAXMMMHy, Ooaw- 

uiyo prfosAro xoA* ngtfMMMMcacoA aophm- 

PyKMUftA rOAOACM, npMSAM nOpAA yCTAMOAKOA 
25 ATOpOfOnAlCTllpAOlAHH MA'OfOfOpUOACMAIHA - 
tOT OTHOCMTAA WHO TO PUA nepSOfO H» AAAMHMMy 

pA6o^ero xoa> ngUMAAM^ecKOA AOPHMpyio- 
men ronoAXM a HAnpAAAeMttN. npomaononojc- 

MOM H«npAAMHMO pAOOMtfO XOA> WU»»* 

30 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = P^tr + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl = din.str. -25 = d^str. - 6; 
Pinl = *(<Wstr. - 28) = Pin.str. - 1 8- 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din. st r. and Pin.str.)> f° r * e section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = djni + 2 = d^str. - 6 + 2 = d^str. - 4; 

P2 = Pinl + 6 = Pin.ur. -18-6 = P^str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = Phxstr. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pjastr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.$tr. > P2 : 
Pi - Pin.str. + 6; P 2 == Pixtstr. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (4-1,5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.> and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

?2 - Pinl = Piastr. - 12 - P^tr. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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